INTRODUCTION
============

The incidence of ovarian cancer, which has the highest mortality of all gynecologic cancers, continues to increase \[[@B1],[@B2],[@B3]\]. Family history is an important component of the workup process for malignant tumors such as ovarian cancer \[[@B4]\]. Of the solid tumors, ovarian cancer has the largest incidence due to genetic background, with the risk of *BRCA1* or *BRCA2* mutation at 10% to 14% in epithelial ovarian cancer \[[@B5]\]. Ovarian cancer has a shared etiology with breast cancer arising from *BRCA1* or *BRCA2* mutation and colon cancer caused by Lynch syndrome \[[@B6],[@B7]\]. Family history should be evaluated in cases of suspected or diagnosed ovarian cancer \[[@B8]\]. Genetic tests could be indicated based on the family history \[[@B3],[@B6]\].

A pedigree is a diagram illustrating family history and genetic relationships. Pedigrees have been a practical and useful tool in genetic counseling for nearly a century \[[@B9]\]. There are several challenges to collecting an accurate pedigree. First, it takes several minutes to complete the three generation pedigree during an interview \[[@B10],[@B11]\]. Second, there is not adequate time to obtain a complete family history in routine clinical practice \[[@B12]\]. Third, patients usually focus on their own problems and do not consider family history significant \[[@B13]\]. Lastly, pedigree drawing is often hindered because of inexact information about relatives\' disease status and due to interrupted contact. In our clinical experience, repeated pedigree analysis is required to address information not initially known by the patient. However, the minimum required number of interviews to complete pedigree analysis has not been clearly determined. To answer this question, we investigated the extent of pedigree completion for ovarian cancer patients extending to 2nd degree relatives.

MATERIALS AND METHODS
=====================

This cross sectional study was approved by the Institutional Review Board of National Cancer Center (NCCNCS-13-832). The inclusion criterion in this study was women with pathologically diagnosed epithelial ovarian cancer treated at the National Cancer Center. Women with memory impairment or trouble with communication were excluded from this study. A total of 50 women with ovarian cancer participated in this study. Data were collected from December 2013 to February 2014.

All women participated in this study after understanding the aim of the study and signing the written informed consent form. To obtain family history, a data sheet for pedigree information was used during an interview ([Supplementary data 1](#S1){ref-type="supplementary-material"}). This data sheet contained subjects\' relation to the participant, age, health status (divided into alive and healthy living, alive with disease and dead), diagnosis of current disease, onset age of disease, and age at time of death through 2nd degree relatives. Interviews were conducted three times over 6 weeks. The follow-up period for patients\' clinic visits was too diverse, ranging from 2 weeks to more than 6 months, to maintain regular intervals for face-to-face surveys only. It was not feasible in the research setting or daily clinical practice for patients to only visit the hospital for the 2nd and 3rd surveys. Therefore, the 1st survey was carried out face-to-face and the 2nd and 3rd surveys were performed by telephone. Full pedigree analysis at the 1st face-to-face visit was conducted using the data sheet with easy fill in the blanks for family history. During the 1st survey, the researcher explained that the 2nd and 3rd surveys would be conducted using a telephone interview within 3 weeks. The telephone surveys were followed by a survey to obtain values missing after the 2nd and 3rd surveys. The completeness of the pedigree is defined by familial history of disease (cancer), health status (alive and healthy, alive with disease and dead), onset age of disease and age at time of death, which are key features in screening for hereditary cancer susceptibility \[[@B14]\].

The demographic and clinicopathological characteristics of participants including age, age at diagnosis of ovarian cancer, tumor histology, and the International Federation of Gynecology and Obstetrics (FIGO) stage were collected. While collecting family history, we did not record identifying information, such as names, birth date, or date of death to protect privacy and confidentiality. Only the relationship of the family member to the participant, such as uncle, aunt, niece, and age or age at time of death, were depicted on the pedigree. The percentage of pedigree completion, time to collect family information, interval of each follow-up period, and related factors affecting pedigree completion were also analyzed.

RESULTS
=======

The clinicopathological characteristics of participants are summarized in [Table 1](#T1){ref-type="table"}. Among 50 patients with epithelial ovarian cancer in this study population, mean age at time of survey was 53.3 years (range, 25 to 77 years) and mean age at diagnosis of ovarian cancer was 51.3 years (range, 24 to 76 years). Over half the participants (n=27; 54%) presented with FIGO stage III cancer. Thirty women (60%) had the serous histologic type.

The mean interval from the 1st to 2nd survey and the 2nd to 3rd survey were 12.4 days (range, 2 to 20 days) and 15.2 days (range, 7 to 20 days), respectively. The completeness of the pedigrees was 79.3%, 85.1%, and 85.6% at the 1st, 2nd, and 3rd interviews, respectively (p\<0.001). The time to obtain family history ranged from 15 to 62 minutes at the 1st face-to-face survey and 2 to 40 minutes and 1 to 9 minutes at the 2nd and 3rd telephone surveys, respectively. The mean time to take family history was 34.3, 10.8, and 3.1 minutes, respectively (p\<0.001) ([Fig. 1](#F1){ref-type="fig"}).

There were several factors limiting pedigree construction ([Table 2](#T2){ref-type="table"}). Most participants (n=19; 38%) reported that the reason it was difficult to complete the family history was being out of contact with their relatives. After the death of parents or because relatives lived in foreign countries, participants had limited opportunities to meet or contact certain relatives.

Ancestors, such as parents, aunts, uncles and grandparents, who knew the family history were either no longer alive or, if living, did not remember the family history for 16% of the participants. Dispersion of family members because of the Korean War was a barrier to completing pedigree analysis for eight participants (16%). An unknown cause of death due to limited medical facilities, especially in older relatives living in rural areas several decades ago, was a factor contributing to incomplete pedigree analysis for six participants (12%). In addition, five women (10%) felt uncomfortable asking relatives for their medical history because they felt it was impolite. Finally, five participants (10%) had not informed their relatives that they had been diagnosed with ovarian cancer.

Few family history data were corrected by participants over the 2nd and 3rd interviews. Six women (12%) discovered their exact relationship, such as aunt or uncle, to a family member. Three participants (6%) rectified incorrect information, for example, the type of cancer, death of relative, and current age.

The types of cancer identified in relatives of the women with ovarian cancer are listed in [Table 3](#T3){ref-type="table"}. Nineteen (38%) and 28 (56%) of participants had a familial cancer history in 1st and 2nd degree relatives, respectively. These included gastrointestinal (14%), lung (8%), liver (6%), and colorectal (6%) cancer in 1st degree relatives; and gastrointestinal (20%), colorectal (8%), hematologic (6%), larynx (6%), and pancreatic (6%) cancer in 2nd degree of relatives at the time of the last survey. Between the 1st and 3rd surveys, the percentage of cancers in 1st and 2nd degree relatives increased from 2% to 8%. Two women (4%) had a family history of ovarian cancer, three women (6%) of breast cancer and seven women (14%) of colorectal cancer at the time of the last survey. The rate of breast cancer within 1st (2%) and 2nd degree relatives (4%) and ovarian cancer within 1st (2%) and 2nd degree relatives (0%) was unchanged between the 1st and 2nd surveys. In contrast, the rate of colorectal cancer within 2nd degree relatives of women with ovarian cancer increased from 10% to 14% over the three surveys.

DISCUSSION
==========

In the current study, we found how many blank data of pedigree were completed following the three surveys. The percentage of pedigree completion increased 5.8% from the 1st survey (79.3%) to the 2nd survey (85.1%), while it increased only 0.5% from the 2nd survey (85.1%) to the 3rd survey (85.6%). This suggests that obtaining family history just once is not enough, it should be done at least twice. Furthermore, family history of patients should be continuously updated \[[@B15]\].

In this study, the time needed to obtain family history fell dramatically by 23.5 minutes from the 1st survey (34.3 minutes) to the 2nd survey (10.8 minutes), whereas it reduced slightly by 7.7 minutes from the 2nd survey (10.8 minutes) to the 3rd survey (3.1 minutes). Time to evaluate the family history at the 1st survey took over 30 minutes, similar to the previous study \[[@B10],[@B11]\]. Family history should be routinely checked for every patient \[[@B16],[@B17]\]. In the clinical environment, there is not enough time to obtain family history \[[@B18]\]. If the data sheet for pedigree analysis is filled by patients themselves before genetic counseling, it can make a time-consuming process easier. On the other hand, distributing copies of the pedigree could remind the patients that they need to update the family history data \[[@B19]\]. A computer-based program is useful to clarify and analyze family history \[[@B11]\].

In the current study, several factors were identified as limiting the pedigree in our study. Factors such as no living ancestors to describe the family history, family members separated due to the Korean War, and unknown cause of death due to lack of medical facilities a few decades ago may cause blanks in the family history that cannot be filled. Parents are key informers of family history \[[@B20]\]. On the other hand, patients might conceal or feel reluctant to ask relatives about medical history. This might change with adequate intervention. There is still a kind of taboo surrounding cancer \[[@B21]\], especially ovarian cancer, because it is a malignant tumor of the genital tract \[[@B22]\]. Absence of ancestors or parents cannot be overcome, but inappropriate recognition because of concealing cancer or absence of communication with relatives might be overcome. Education and genetic counseling can enable patients to share the information about their disease with each other \[[@B23],[@B24]\].

Accuracy of family medical information depends on degree of closeness to the affected family member. Specially, medical information about second degree relatives (grandparents, aunts and uncles, nieces and nephews, grandchildren) or beyond (cousins) can be inaccurate compared with that of first degree relatives (parents, siblings, children) \[[@B25]\]. Furthermore, informers believe that relatives have cancer even when the results of biopsy is benign \[[@B26]\], and common cancer is easier to correct, whereas gender specific cancer such as ovarian cancer, cervical cancer and endometrial cancer has higher errors in medical data \[[@B27]\]. More detailed information in the family history helps to assess other potential candidates of hereditary cancer in their families, approach a proper preventive treatment, and suggest genetic testing \[[@B28]\].

The percentage of newly identified cancers in 2nd degree relatives was four times higher than that in the 1st relatives in the current study (8% vs. 2%). Participants usually know the information about their 1st degree relatives better than about 2nd degree relatives. Even if they knew that their 2nd degree relatives had cancer, they did not know the exact type of cancer. This may affect the accuracy of family history. To confirm the family history, especially cancer diagnosis, medical records are required \[[@B28]\]. However, medical records of relatives are confidential information and not easy to access in research-based settings or clinical environments. The accuracy of pedigree is affected by the relationship between relatives \[[@B29]\]. Genetic counselors need to help patients communicate and pass on information of their cancer to other family members \[[@B20]\]. Genetic counselors and clinicians should help patients to contact their relatives and persuade them how important it is to obtain information about their medical history and to visit hospital together.

The rate of breast and ovarian cancer, which is related with hereditary breast ovarian cancer \[[@B6]\], in 1st and 2nd degree relatives was not increased among the three time surveys, whereas the rate of colorectal cancer, which is involved in Lynch syndrome \[[@B30]\], increased by 4%. The presence of relatives with ovarian cancer and breast cancer or colorectal cancer indicates an increased likelihood of a *BRCA1* or *BRCA2* and MMR mutation \[[@B31],[@B32]\]. In this study, 10% (5/50) of participants were considered to have hereditary breast/ovarian cancer because of familial history of ovarian or breast cancer within 2nd degree relatives. It is smaller than our previous study in Korea (16%, 54/337) \[[@B6]\]. However, as few patients participated in this study, there might be a selection bias. Therefore, larger prospective studies are necessary to detect the real proportion of *BRCA* mutations in the Korean population. Furthermore, the status of *BRCA1* or *BRCA2* mutations of patients who are suspected of having hereditary breast ovarian cancer is not examined yet. In a previous study, the incidences of *BRCA* mutations in ovarian cancer patients with family history of breast or ovarian cancer are varied: 55% in USA \[[@B33]\], 33% in Korea \[[@B6]\], 26% in Germany \[[@B34]\], and 12% in Pakistan \[[@B35]\]. Thus, genetic testing should be conducted to confirm the existence of *BRCA* mutations in the family history in this study. Currently, risk-reducing salpingo-oophorectomy (RRSO) has been covered by the Health Insurance Review and Assessment Service system in Korea since Dec 2012. If patients with ovarian cancer have *BRCA1* or *BRCA2* mutation, there are several benefits for the patients and their relatives. First, *BRCA1* or *BRCA2* mutation is a prognostic marker. Second, target therapy such as olaparib targeting such patients is now ongoing and very promising. Third, RRSO is the only effective way to prevent and reduce the incidence of ovarian cancer and breast cancer for the patients and their relatives. Fourth, tailored cancer prevention and screening programs might be planned according to the status of *BRCA1* or *BRCA2* mutation for the member of pedigrees.

There are a few limitations in the current study. First, a limited number of patients (n=50) participated. However, we believe that the increased rate of familial history of cancer and completeness, which was investigated earlier could be identified with the current study. Second, the definitive medical diagnosis has not been confirmed based on the medical records of all familial members during pedigree analysis. Currently, genetic testing for *BRCA1* or *BRCA2* is performed based on the familial history of breast or ovarian cancer in the family members of women with ovarian cancer \[[@B36]\]. Therefore, we think that completeness of family history based on daily clinical practice has been adequately evaluated.

In conclusion, analysis of pedigree twice is acceptable in Korean women with ovarian cancer from the first study in Korea. The completion of pedigree increased, while time to take family history decreasing during the three surveys. Some factors affecting the completeness of pedigree could be overcome with adequate education during genetic counseling. Interventional trials on this issue are needed in the near future.
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Familial cancer history form
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Clinicopathological characteristics of ovarian cancer patients
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Values are presented as mean±SD or number (%).

FIGO, International Federation of Gynecology and Obstetrics; MMMT, malignant mixed Mullerian tumor; OC, ovarian cancer.
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Factors limiting completeness of pedigree
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Cancer history within the second degree relatives in women with ovarian cancer
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